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The conventional in-hne color cathode ray tube has the structure

described above, but has a problem caused by a shape of its horizontal

deflection magnetic field. That is, as described in Fig. 1, when passing

through a strong pincushion-shaped horizontal deflection magnetic field 2

(shown with dotted lines in the figure), beams IRa, IGa and IBa that are

emitted fi-om individual electron guns (the figure shows cross-sections of the

beams) are subjected to forces 3 shown with arrows and deformed as they

travel so as to have shapes shown with characters IRb, 1Gb and IBb. Thus,

as shown in Fig. 2, a luminescent spot 5 in a phosphor screen 4 is distorted to

have a horizontally elongated shape when deflected toward edges of the

phosphor screen 4, especially when deflected farthest in the horizontal

direction. In other words, focus characteristics at the edges of the phosphor

screen 4 are deteriorated, posing the problem of the conventional in-line

color cathode ray tube.
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The object of the present invention is to remove the above-described

problem so as to obtain an in-Hne color cathode ray tube v^ithout a

deterioration of focus characteristics caused by a luminescent spot deflection

distortion, and in the present invention, a leakage magnetic field of a

deflection yoke is utilized, and the luminescent spot deflection distortion

because of a deflection is reduced by providing magnetic field control

elements of magnetic pieces on the top of the electron gun, thereby achieving

the above-mentioned object. In the following, the drawings will be

described more in detail.

Fig. 3 is a sectional view showing one example of the present

invention, and Figs. 4 and 5 are a sectional view and a graph showing

characteristics respectively for describing the effect of the present invention.

In Fig. 3, IB, IG and IR denote electron beams as in Fig. 1. 6R, 6G and 6B
denote magnetic field enhancing elements of the magnetic pieces that are

mounted above and below the respective beams, 7R, 7G and 7B denote

magnetic field weakening elements of the magnetic pieces that are mounted
m the right and left of the respective beams, and these two types of magnetic

field control elements (referred to as luminescent spot distortion correcting

elements in the following) are provided in a region where the leakage

magnetic field from a neck portion of the deflection yoke comes in. The
present invention is different from a conventional device in that such

luminescent spot distortion correcting elements 6R, 6G, 6B, 7R, 7G and 7B
are provided, and the effect thereof will be described using Fig. 4 and Fig. 5.

Fig. 4 is the sectional view in which the vicinity of the electron beam IB is

enlarged, and 2 shown with dotted fines indicates the horizontal deflection

magnetic field. As is clear by this Fig. 4, by proving the luminescent spot

distortion correcting elements at the positions described above, the magnetic

field becomes barrel-shaped in the region where the electron beam IB

passes through, thereby reducing the forces as shown with the character 3 in

Fig. 1 that cause the luminescent spot distortion.

When omitting the magnetic field weakening elements 7 out of these

luminescent spot correcting elements 6 and 7 and using the magnetic field
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enhancing elements 6 provided above and below the electron beam, the

horizontal deflection magnetic field also is deformed to a certain degree.

However, the deformation to such a degree can produce little effect of

correcting the luminescent spot distortion. Fig. 5 is a graph showing

characteristics that illustrates the difference in the effects, and the axis of

absscissa indicates a spatial position and the axis of ordinate indicates a

magnetic field strength in this figure. 8 indicates a variation of the

magnetic field strength from the center toward the vicinity of the electron

beam in the condition that only the magnetic field enhancing elements 6 are

used and the magnetic field weakening elements 7 are not used, and 9

indicates the variation of the magnetic field strength in the condition that

both the magnetic field enhancing elements 6 and the magnetic field

weakening elements 7 of the present invention are used. Also, 6 and 7 in

Fig. 5 indicate the positions of the magnetic field enhancing elements 6 and

the magnetic field weakening elements 7 respectively. As is clear by Fig. 5,

when using only the magnetic field enhancing elements 6, the variation of

the magnetic field strength in the center and at the edges of the electron

beam is very small as indicated by the characteristics 8, and the forces that

cause the luminescent spot distortion are not removed sufficiently. On the

other hand, compared with the characteristics 8, in the characteristics 9

when using both the magnetic field enhancing elements 6 and the magnetic

field weakening elements 7, the magnetic field strength drops sharply at the

edges of the electron beam compared with the magnetic field strength in the

center, thus forming a strong barrel—shaped magnetic field. Therefore, the

force affecting the edge portion of the electron beam is small, making it

possible to prevent the electron beam from being elongated in the horizontal

direction, thus producing a sufficient luminescent spot distortion correcting

effect,

* * s|c *
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